Differential regulation by growth hormone (GH) of insulin-like growth factor I and GH receptor/binding protein gene expression in rat liver.
We have reported that female hypophysectomized (hypox) rats replaced with T4 and cortisone and treated for 7 days with GH injections (4 x 12.5 micrograms/day) had significantly greater growth and increase in serum insulin-like growth factor-I (IGF-I) than did hypox rats continuously infused with GH (50 and 250 micrograms/day), whereas GH binding to liver membranes was increased only by infusion. We now report the effects of hypophysectomy, T4 and cortisone replacement, and the aforementioned continuous vs. intermittent GH treatment on liver IGF-I and GH receptor (GHR)/binding protein (GHBP) gene expression in female rats. Concentrations of IGF-I peptide were measured in acid-extracted sera and liver tissues. Total GH binding to liver membranes was determined in MgCl2-treated homogenates and serum GH binding activity was assessed by gel filtration of serum incubated with 125I-bovine GH. The abundance of messenger RNA (mRNA) transcripts encoding IGF-I, the GHR, and the GHBP was quantified by Northern hybridization analysis of liver poly(A)+ RNA. Hypophysectomy in female animals decreased serum IGF-I and liver IGF-I mRNA concentrations by 95% and 87%, respectively, serum GHBP activity, and total liver GH binding by 50% (P less than 0.001 compared with intact controls), and liver GHR and GHBP mRNA abundance by 30-35% (P less than 0.05 vs. controls). These changes were not reversed by T4 and cortisone treatment. Repeated injections of GH produced a 13-fold increase in liver IGF-I peptide and a 5-fold increase in liver IGF-I mRNA concentrations (vs. saline-treated hypox rats), whereas continuous GH infusions induced only 7-fold and 2-fold increases in IGF-I peptide and mRNA, respectively. Serum GHBP activity was not changed in the GH-injected animals, but rose 2- to 3-fold in the GH-infused rats, an increase similar to that reported for their liver GH binding sites. No major change in liver concentrations of GHR and GHBP mRNAs was seen after repeated GH injections. Differential regulation of the two GHR/GHBP gene products was observed after continuous infusion of GH, with a net 60-70% increase in liver GHBP mRNA abundance contrasting with no apparent change in the GHR mRNA transcript. These results indicate that pulsatile GH administration is more effective than continuous GH infusion in stimulating liver IGF-I gene expression, and this effect is not mediated by an increase in GHR mRNA or protein.(ABSTRACT TRUNCATED AT 400 WORDS)